I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Arthroscopic knee surgery is usually shown to be associated with a low rate of thromboembolic complications.[@ref1]--[@ref3] Previous studies were often performed retrospectively, poor diagnostic tests were used, and studies were often biased.[@ref4] As a result, controversy has surrounded the use of thromboprophylaxis in routine arthroscopy of the knee. Current literature, however, reports an incidence of deep vein thrombosis (DVT) of 9.9% overall and 2.1% for proximal DVTs,[@ref5] and a pulmonary embolism (PE) rate of 0.028%[@ref6] in patients undergoing routine knee arthroscopy.

The objective of this study was to provide insight into the practice patterns, perceived risks, benefits, and barriers to the use of thromboprophylaxis. We hypothesized that the majority of surgeons do not use any form of thromboprophylaxis in routine knee arthroscopy unless significant risk factors are present. Additionally, we hypothesized that those who perform more than 40 arthroscopies a year and those who are fellowship trained in arthroscopy will be more likely to use prophylaxis since the prevalence of DVTs in their practice is likely to be higher.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

This is a cross sectional survey. The survey consisted of a 9 item English language questionnaire. The 5-point Likert Scale (Strongly agree, Agree, Neutral, Disagree, Strongly Disagree) was used for most questions, and a nominal scale (yes-no) was used for the remainder. In addition, ten questions were asked regarding surgeon demographics \[[Appendix 1](#APP1){ref-type="app"}\]. The questions were phrased as "close-ended" to reduce any vagueness or confusion. The survey was designed to be completed within ten minutes to encourage participation. Prior to sending out the surveys, a pre-test questionnaire was given to three orthopedic surgeons who were fellowship trained in Sports Medicine to ensure face validity. The surgeons further commented on the clarity and comprehensiveness of the questionnaire.

Questionnaire administration {#sec2-1}
----------------------------

An online survey was sent to all practicing orthopedic surgeons in early 2011 regarding the use of thromboprophylaxis in their patients undergoing routine knee arthroscopy. A total of 691 practicing orthopedic surgeons were identified. Surveys were then emailed and administered via Lime Survey ([www.limesurvey.com](www.limesurvey.com)) along with a cover letter disclosing the intent of survey. Each surgeon received a unique identification token, and responses remained anonymous. Those wishing not to participate were able to request to be removed from the email list. After 4 and 8 weeks, invitations were reissued to all nonresponders with a gift certificate incentive to increase our response rate. Approval was obtained from our local ethics board.

Statistical analysis {#sec2-2}
--------------------

Categorical variables were reported as count and percentages, and compared using Chi-square test. Ordinal variables were summarized as median, minimum, and maximum. Between group comparison of Likert scale questions were performed using Mann-Whitney U test. A *P* value of 0.05 was considered for statistical significance and was adjusted for multiple between group comparisons if applicable. SPSS 19.0 (SPSS, Chicago, IL) statistical software was used for statistical analysis.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Respondent demographics {#sec2-3}
-----------------------

Of 691 surgeons, five surgeons declined to complete the questionnaire because they did not perform routine knee arthroscopy. Seventy-seven completed the online survey questionnaire, a response rate of 11.2%. The majority of surgeons who responded were in community practice (*n*=47, 61.2%) and the remainders were in academic practice (*n*=30, 38.8%). Most had practiced for more than 20 years (40.3%), and were located in Ontario (43.3%)or British Columbia (22.4%). Surgeons\' clinical areas of interest or expertise were in arthroplasty (67.2%), sports medicine (58.2%), and general orthopedics (31.3%).37.3% of respondents had completed a fellowship in sports medicine or arthroscopy. The majority of all surgeons were performing more that 40 knee arthroscopies a year (71.6%).

Use of thromboprophylaxis {#sec2-4}
-------------------------

The majority of surgeons do not routinely use pharmaceutical or mechanical thromboprophylaxis in arthroscopic knee debridements (100%; 95.7%), ACL reconstructions (90.9%; 89.1%), or meniscal repairs (95.3%; 93.7%) \[[Table 1](#T2){ref-type="table"}\]. Risk factors that most surgeons felt would increase their use of thromboprophylaxis were patient history of a previous DVT (91.7.6%), postoperative immobility of the patient (80.3%), and use of oral contraceptive pills (50.7%). Risk factors that most surgeons did not believe would change their use of thromboprophylaxis were patient age greater than 50 or less than 18 years, use of a tourniquet, and patient history of smoking. Roughly half of all surgeons responded that prolonged surgical time greater than two hours did not affect their use of thromboprophylaxis (49.3%) \[[Table 2](#T3){ref-type="table"}\]. Factors that surgeons agreed were barriers to their use of thromboprophylaxis were that most DVTs are felt to be asymptomatic (41.3%), the risk of a DVT becoming a PE is too low (40.0%), and that patients did not like giving self injections (35.0%). The cost of pharmaceutical or mechanical prophylaxis did notstrongly affect surgeons\' choices \[[Table 3](#T4){ref-type="table"}\].
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When pharmaceutical prophylaxis was required, the most frequently used agent was low-molecular-weight heparin (59.4%) followed by Rivaroxaban (24.3%), and the duration of treatment was most commonly between 10 to 30 days (68.4%). Most surgeons would prefer to use an oral agent compared to injections (84.9%) assuming risks and efficacy were the same. 57.3% of surgeons have not increased their use of anticoagulation over the past five years, and 71.2% feel that the quality of evidence supporting use of thromboprophylaxis is not high. Approximately half of respondents have seen a major complication from a DVT in their practice, and only one respondent said that their hospital had a protocol for anticoagulation following knee arthroscopy.

Subgroup analysis {#sec2-5}
-----------------

Surgeons performing more than 40 arthroscopies a year, they most often described their clinical interest in general orthopedics (*P* = 0.003), sports medicine (*P* = 0.026), or had fellowship training in sports medicine or arthroscopy (*P* = 0.019). Prolonged surgical time was the only factor that significantly increased use of thromboprophylaxis for surgeons who performed more than 40 arthroscopies per year compared to those who performed less than 40 arthroscopies each year (*P* = 0.028).

There was no significant difference between surgeons with a clinical interest in sports medicine and surgeons with clinical interest in other areas for any of the questions \[Tables [4](#T5){ref-type="table"} and [5](#T6){ref-type="table"}\]. Surgeons who practiced in an academic setting use mechanical prophylaxis less frequently following arthroscopic knee debridement compared to surgeons who practiced in community setting (*P* = 0.022). Surgeons who completed a sports medicine fellowship training more frequently responded that most DVTs are asymptomatic and did not warrant thromboprophylaxis \[[Table 6](#T7){ref-type="table"}\], compared with surgeons without a sport medicine fellowship (*P* = 0.037).
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D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

As thromboembolic disease forms only a small part of orthopedic practice, it can be difficult to stay abreast with advances that are important for optimal clinical care. Our survey of Canadian orthopedic surgeons reveals that opinions and practice patterns surrounding the use of thromboprophylaxis following routine knee arthroscopy are diverse. The varying opinions about the use of thromboprophylaxis in our survey may be explained by several reasons. First, different perceptions about the underlying risks of DVT may be associated with the varying quality and reporting of the current literature. Second, there are no definitive guidelines (or nonambiguous) by associations or hospitals that aid the surgeon in patients that do possess certain risk factors. Our varying responses are consistent with other surveys regarding practice patterns in routine knee arthroscopy.[@ref7]--[@ref9] This highlights a glaring deficit in which there is no standardized patient care surrounding the most frequently performed surgery.

Surgeons performing more than 40 arthroscopies a year were more likely to use thromboprophylaxis following prolonged surgery (\>2 hours). This may be explained by the increased prevalence of complications in their practice following more involved surgeries. This may also be a reflection of staying current with the literature through various venues (academic and society meetings), or through discussion with other colleagues in sports medicine who may have experienced complications in their practice.

Risk factors that increased surgeons\' use of anticoagulation included a patient history of previous DVT, use of oral contraceptive pills, and postoperative immobility. Reasons for not routinely prescribing anticoagulation were that surgeons felt most DVTs are asymptomatic, the risk of a DVT becoming a PE is too low, and that patients did not like to give self-injections. Overall, our survey has shown that most surgeons have not increased their use of thromboprophylaxis over the past 5 years, and that they feel that the quality of evidence is not high enough to change their practice. The notion that most DVTs are asymptomatic and thus do not warrant use of routine thromboprophylaxis was shared by most surgeons.

It is currently felt by many physicians that the risk of DVT in routine arthroscopy is too low to warrant routine use of thromboprophylaxis.[@ref9][@ref10] Furthermore, the 2008 guidelines put out by the American College of Chest Physicians (ACCP) do not advocate the use of routine anticoagulation other than early mobilization unless additional risk factors exist. Currently, no guidelines have been put forth by the American Academy of Orthopaedic Surgeons specific to thromboprophylaxis after knee arthroscopy.[@ref11] Known independent risk factors for the development of DVTs after knee arthroscopy are tourniquet time greater than one hour and a previous DVT.[@ref2][@ref12] Delis *et al*. have shown an increased risk of DVT following knee arthroscopy if two or more of the following six factors were present: Age greater than 65 years, obesity, smoking, female hormone intake, venous insufficiency, and previous VTE.[@ref12] Hetsroni *et al*. found that the risk of developing a PE increased to more than six fold for patients over 40 years compared to less than 20 years, and that procedures taking longer than 90 minutes increased the risk of PE by a factor of three compared to surgeries taking less than 30 minutes.[@ref6] Prevention of DVTs following this commonly performed surgery can not only lead to postoperative morbidity and mortality, but also reduced hospital stays and healthcare costs.[@ref13]--[@ref18]

Strengths and limitations {#sec2-6}
-------------------------

This survey was designed and conducted following best practice guidelines.[@ref19] Reponses were obtained from all provinces and territories, from a variety of academic and community surgeons, and across all orthopedic subspecialties.

The response rate for this survey was lower compared to the response rate reported in a systematic review of postal surveys.[@ref20] Possible explanations include the dissemination of the survey via e-mail rather than by fax, and several e-mail accounts may have been out-of-date or not regularly checked. Additionally, there were demographic variations between surgeons in our survey. Data have been summarized collectively, however, should be interpreted with caution due to different surgeon experiences, practices, and exposure to arthroscopy.

C[ONCLUSIONS]{.smallcaps} {#sec1-5}
=========================

Varying perceptions of DVT prophylaxis exists among orthopedic surgeons, and there lacks consensus on indications, methods, and dosages surrounding its use. However, among high-volume arthroscopists, use of thromboprophylaxis following surgery lasting more than two hours was significantly higher compared to low-volume surgeons. This survey points out the need for larger, well-designed randomized controlled trials that focus on both pharmaceutical and mechanical prophylaxis, patient risk factors, cost-benefit analysis, and the need for more concise guidelines.
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